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(54) TRANSPARENT RESIN SUBSTRATE FOR LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide a highly productive, lightweight and heat resistant resin substrate by constituting it of a 
curing body obtained by curing an epoxy resin composition containing epoxy resin, an acid anhydride type 
curing agent, alcohol and curing catalyst. 

CONSTITUTION: A transparent resin substrate for this liquid crystal element is obtained by- curing an epoxy 
resin composition containing epoxy resin, an acid anhydride type curing agent, alcohol and curing catalyst. 
Here, alicyclic epoxy resin or multifunctional epoxy resin is preferable as the epoxy resin, and the resin having 
epoxy equivalency of 100-1000 and a softening point equal to or lower than 120° C is used. Colorless or light 
yellow acid anhydride such as hexahydro phthalic anhydride is preferable as the acid anhydride type curing 
agent, and it is blended within a range of 0.5-1.3 equivalency to 1 equivalency of the epoxy resin. Polyhydric 
alcohol, for example, glycerin is preferable as the alcohol, and tertiary amine, fourth-class ammonium salt, an 
imidazole compound, a boron compound and the like are cited as the curing catalyst. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Transparent resin boards for liquid crystal display elements which consist of a cured body produced by 
hardening an epoxy resin composition containing the following (A) - (D) ingredient. 

(A) An epoxy resin. 

(B) An acid anhydride system hardening agent. 

(C) Alcohol. 

(D) A curing catalyst. 

[Claim 2]The transparent resin boards for liquid crystal display elements according to claim 1 whose alcohol is 
polyhydric alcohol. 

[Claim 3]The transparent resin boards for liquid crystal display elements according to claim 1 whose alcohol is 
glycerin.- - - ™- .... 

[Claim 4]claim 1 chosen from cycloaliphatic epoxy resin and triglycidyl isocyanurate as an epoxy resin using a 
kind at least - claim 3 — transparent resin boards for liquid crystal display elements of any or a statement. 
[Claim 5]Transparent resin boards for liquid crystal display elements whose glass transition point Tg is not less 
than 150 ** and whose light transmittance is not less than 80%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Elevated-temperature fast hardening is possible for this invention, namely, it relates to 
the transparent resin boards for liquid crystal display elements produced by hardening the epoxy resin 
composition in which elevated-temperature hardening gives the achievement possibility of and a transparent 
hardened material for a short time. 
[0002] 

[Description of the Prior Art]Since heat resistance, chemical resistance, surface hardness, optical isotropy, low 
water absorption property, etc. are required of the transparent substrate for liquid crystal display elements, the 
glass substrate is used conventionally. However, glass breaks easily and has the fault that it is heavy. In order 
to improve this fault, lightweight transparent resin boards are proposed with a thin shape, but even if it uses the 
conventional transparent resin boards, it has the fault that it is intolerable, in the heat atmosphere in the ITO 
electrode film vacuum evaporation in a liquid crystal display element manufacturing process. Therefore, the 
transparent resin boards which are excellent in heat resistance are demanded strongly. 
[0003]Transparent resin boards are proposed by JP,63-1 44041 ,A, JP,2-169620,A, and JP,3-161716,A, for 
example. 

[0004]However, such an epoxy resin board has the weak intensity of hardening resin, even if the point of heat 
resistance improves. Therefore, in order to obtain sufficient mechanical strength, the thickness of an epoxy 
resin board is required 0.5 mm or more, and is not preferred for slimming down of a liquid crystal display . 
element, and a weight saving. It also has the fault of being easy to produce yellowing by heat 
[0005]When elevated-temperature hardening (not less than about 130 **) of the epoxy resin is carried out 
using an acid anhydride system hardening agent, it has the fault that the appearance and physical properties of 
the resin substrate for liquid crystal display elements which are acquired by C0 2 occurring fall remarkably. 

[0006]Therefore, in order to obtain the water-white resin substrate for liquid crystal display elements using an 
acid anhydride system hardening agent,, it js. necessary to harden at low temperature comparatively, and a long 
time is required. Therefore, when manufacturing a product using the resin substrate for liquid crystal display 
elements, there is a problem that productivity is low. 

[0007]Then, even if it carries out elevated-temperature hardening using an acid anhydride system hardening 
agent, to obtain the resin substrate for liquid crystal display elements for a short time is desired, without C0 2 

occurring. 

[0008]This invention was made in view of such a situation, and is a high throughput. 

It is lightweight and offer of the existing heat-resistant transparent resin boards for liquid crystal display 
elements is set as the purpose. 

[0009] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, transparent resin boards for 
liquid crystal display elements of this invention are obtained by hardening an epoxy resin composition containing 
the following (A) - (D) ingredient. 

(A) Epoxy resin. 

(B) Acid anhydride system hardening agent. 

(C) Alcohol. 
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(D) Curing catalyst. 

[0010](A) Especially as an epoxy resin of an ingredient, although bisphenol type epoxy resin, novolak type epoxy 
resin, cycloaliphatic epoxy resin, or a polyfunctional epoxy resin is not limited, cycloaliphatic epoxy resin or a 
polyfunctional epoxy resin is preferred. As for the above-mentioned epoxy resin, the weight per epoxy 
equivalents 100-1000 and a thing of 120 ** or less of softening temperatures are usually generally used. 
[0011]The above-mentioned epoxy resin may use two or more sorts together. For example, when using 
together triglycidyl isocyanurate and cycloaliphatic epoxy resin, the mixing ratio in particular is not limited, but 
95 / 5 - 5/95 are preferred at a polymerization rate. 

[0012]As the above-mentioned cycloaliphatic epoxy resin, it is the following structural formula, [-izing 1] 

izing 7] As a polyfunctional epoxy resin, it is triglycidyl isocyanurate. [The-izing 8] is mentioned: It is especially 

as cycloaliphatic epoxy resin. [The-izing 1] is preferred. 

[0013] 

[Formula 1] 
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[Formula 2] 
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[0014](B) As a hardening agent of an acid anhydride system of an ingredient, the acid anhydride of 
colorlessness, such as hexahydro phthalic anhydride, tetrahydro phthalic anhydride, methylhexahydrophthalic 
anhydride, and methyl cyclohexene-dicarboxylic anhydride, thru/or light yellow is mentioned preferably. As 
others, phthalic anhydride, 3 and 6 and methylene tetrahydro phthalic anhydride, a succinic anhydride, a maleic 
anhydride, etc. are mentioned. As for the loadings of an acid anhydride system hardening agent, it is preferred 
to set it as the range of 0.5-1 .3 Eq to 1 Eq of the above-mentioned epoxy resin. 

[0015]As alcohol of the above-mentioned (C) ingredient, polyhydric alcohol more than monovalence or 
bivalence may be especially sufficient, and it does not limit. As monohydric alcohol, for example, methyl alcohol, 
ethyl alcohol, As dihydric alcohol, such as propyl alcohol, butyl alcohol, phenol, benzyl alcohol, and allyl alcohol, 
Ethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, hydroquinone, catechol, resorcinol, etc. 
are mentioned for glycerin, pyrogallol, pentitol, hexit, etc. as polyhydric alcohol more than tervalence. In 
particular, polyhydric alcohol, for example, glycerin, is preferred. 

[0016]32-200 are preferred for the range of a molecular weight of the above-mentioned alcohol. As for an 
addition of alcohol, 0.1 to 10 % of the weight is preferred to a total amount of an epoxy resin, an acid anhydride 
system hardening agent, and a curing catalyst, and its 0.5 to 5 % of the weight is especially preferred. 
[0017](D) As a curing catalyst of an ingredient, the third class amine, quarternary ammonium salt, an imidazole 
compound, a boron compound, the Lynn system compound, etc. are mentioned. 

[0018]As the third class amine, specifically Triethanolamine, tetramethyl hexadiamine, Triethylenediamine, 
dimethylaniline, dimethylamino ethanol, Diethylaminoethanol, 2,4,6-tris(dirriethyl aminomethyl) phenol, N,N and - 
dimethylpiperazine, pyridine, picoline, the 1,8-diaza-bicyclo (5, 4, 0) undecene 7, benzyldimethylamine, 2- 
(dimethylamino) methyl phenol, etc. are mentioned. 

[0019]As quarternary ammonium salt, dodecyl trimethylammonium chloride, Sept lies trimethylammonium 
chloride, benzyldimethyltetradecyl ammoniumchloride, stearyl trimethylammonium chloride, etc. are mentioned. 
[0020]As an imidazole compound, 2-methylimidazole, 2-undecylimidazole, 2-ethyI-4~methylimidazole, 2- 
ethylimidazole, 1-benzyl-2-methylimidazole, 1-cyanoethyl-2-undecylimidazole, etc. are mentioned. 
[0021 ]As a boron compound, tetraphenylboron salts, for example, triethyleneamine tetraphenyl borate, N- 
methylmorpholine tetraphenyl borate, etc. are mentioned. 

[0022]As a Lynn system compound, alkylphosphine, phosphine oxide, and phosphonium salt are mentioned. 
[0023]As alkylphosphine, it is a general formula. It is shown by [the-izing 9]. 
[Formula 9] 
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Specifically Triethylphosphine, tri-n-propylphosphine, Tri-n-butyl phosphine, tri-n-hexylphosphine, tri-n- 

octylphosphine, tri-cyclohexyl phosphine, tribenzylphosphine, triphenyl phosphine, tri-p-tolyl phosphine, etc. are 

mentioned. Or a general formula It is shown by [the-izing 10]. 

[Formula 10] 

R i < 

P~ R .-P. 
R 2 ^R a 

({i L, it 4* R t x R z s R 3 x R, ^ O* R 5 tttnf ti!42i:*S 



Specifically, hydroxyalkyl phosphines, such as screw diphenylphospino ethane, screw diphenylphospino butane, 
or tris(3-hydroxypropyl) phosphine, etc. are mentioned. 

[0024]As phosphine oxide, it is a general formula. It is shown by [the-izing 11]. 

[Formula 1 1] 

R 

R * — P =0 : - r ~ " ■■ . •.. - 

R 3^ 

( {B L x , . R 2 <fc (/ R 3 tt^n^n^jttCj^^Stl — 1 6 tf> 

Specifically Triethyl phosphine oxide, tri-n-propyl phosphine oxide, Tri-n-butyl phosphine oxide, tri-n-hexyl 
phosphine oxide, Hydroxyalkyl phosphine oxide, such as tri-n-octyl phosphine oxide, triphenyl phosphine oxide, 
or tris (3-hydroxypropyl) phosphine oxide, etc. are mentioned. 
[0025]As phosphonium salt, it is a general formula. It is shown by [the-izing 12]. 

[Formula 12] 

R i 

R 2-P *-R 4 • X ~ 
I 

({bl,.^:*Ri > r i . Ra fcia c R4 tt . ^.n n n ± k: k ^ & i 
— ~ i 6^ct>* i m <a Si it * * m £■ , X t* '> o ^'^*Ji^;^2>" r">t, 4=- ;u * x * 
" d ^ 7t x. - h . if >l -7 * - h * <* U - h £ S » ) 

Specifically A tetraethyl ethyl phosphonium star's picture, triethylbenzyl phosphonium chloride, A tetra-n-butyl 
phosphonium star's picture, tetra-n-butyl phosphonium chloride, Tetra-n-butyl phosphonium iodide, tri-n- 
butylmethyl phosphonium iodide, A tri-n-butyloctyl phosphonium star's picture, a tri-n-butylhexadecyl 
phosphonium star's picture, A tri-n-butylallyl phosphonium star s picture, tri-n-butylbenzyl phosphonium 
chloride, Tetraphenyl phosphonium bromide, tetra-n-butyl phosphonium o,o-diethyl phosphorodithioate, A tri-n- 
octylethyl phosphonium star's picture, tetrakis (hydroxymethyl) phosphonium sulfate, An 

ethyltriphenylphosphonium star's picture, tetraphenyl phosphonium tetraphenylborate, or triphenyl phosphonium 
triphenyl borate is mentioned. 

[0026]As other Lynn system curing catalysts, screw diphenylphospino ferrocene and tri-n-butyl phosphine 
sulfide are mentioned. 

[0027]As a Lynn system curing catalyst, preferably, the above-mentioned phosphonium salt is good and it is 
tetra-n-butyl phosphonium o.o-diethyl phosphorodithioate especially. [The-izing 13] is preferred. 
[Formula 13] 
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[0028]0.2 to 10 weight section is desirable still more preferred to acid anhydride system hardening agent 100 
weight section, and the loadings of the above-mentioned curing catalyst are 0.5 to 4 weight section. 
[00 2 9] Although the epoxy resin composition used for this invention is produced by simultaneous combination by 
a conventional method, (A) - (D) ingredient generally, An additive agent can be suitably blended in the range 
which does not spoil transparency, such as a color, denaturant, an antitarnish agent, an antiaging agent, a 

release agent, and a reactant thru/or-nonresponsive diluent, if needed other than the above (A) - the (D) - 

ingredient. 

[0030]The epoxy resin composition containing above-mentioned (A) - (D) ingredient is hardened, and publicly 
known forming processes, such as casting, transfer molding, flow casting, injection molding, roll coating, casting, 
and reaction injection molding (RIM), are mentioned as a method of using as a substrate. 
[0031]Since heat resistance is required, transparent resin boards for liquid crystal display can be obtained, 
when Tg chooses arbitrarily a kind of said epoxy resin, alcohol, an acid anhydride system hardening agent, and 
curing catalyst and hardens this as a constituent 150 ** so that it may become not less than 180 ** preferably. 
In this system, since it has sufficient intensity, thickness of a substrate becomes it can be desirable and usable 
1 mm or less at less than 0.5 mm. it — a liquid crystal display element — slimming down — and a weight saving 
is carried out. 

[0032]In an elevated-temperature shelf test, it was few, and the above-mentioned resin substrate for liquid 
crystal display elements had the transparent degree of coloring, and it was tough. 

[0033]ln this invention, the transparency of a substrate is a value defined below. By measurement of a 
spectrophotometer, light transmittance with a wavelength of 600 nm says not less than 80% preferably not less 
than 60% in a 0.4-mm-thick substrate. 
[0034] 

[Effect of the Invention]Since elevated-temperature hardening does not have generating of C0 2 , either, is a 

short time and can obtain a water-white epoxy resin cured body, the resin substrate for liquid crystal display 
elements of this invention is dramatically excellent in productivity, when manufacturing a product by this cured 
body. Although it is common to form a transparent conducting film with a conventional method, and to consider 
it as an electrode substrate as for the transparent-epoxy-resin board obtained by this invention, Image quality 
equivalent to the case of the conventional glass substrate is obtained, and as compared with the liquid crystal 
display element of a glass substrate, the liquid crystal display element produced from this electrode substrate is 
excellent in shock resistance while being able to do about 60% of weight saving. The epoxy resin composition 
used by this invention can also be used for the coating agent for optics, the adhesives for optics and common 
adhesives, an OPTO semiconductor device sealing agent besides the resin substrate for liquid crystal display 
elements, etc. like the above. "'••v^- . - - *.-' 

[0035] 

[Example]Hereafter, this invention is explained using an example. 

Examples 1-3 and a comparative example Casting of the constituent of the combination shown in [Table 1] was 
carried out to the mold, heat curing was performed for 30 minutes at 190 **, and the 0.4-rnm-thick transparent 
resin boards for liquid crystal display elements were obtained. Since the constituent of Examples 1-3 contained 
alcohol, there is no generating of C0 2 at the time of hardening, and the substrate with beautiful appearance 

which does not contain air bubbles was obtained, but foaming of C0 2 arose in the comparative example and a 

substrate was impractical including many air bubbles. 

[0036]It was required for at least 3 hours until it needed to make it harden below 120 ** and the hardening 
reaction was completed in that case, in order to stiffen the constituent of a comparative example, without 
causing foaming of C0 2 . 

[0037] 
[Table 1] 
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Transparent resin boards from which Examples 1-3 were acquired As shown in [Table 1], since Tg is high, also 
when vapor-depositing an ITO transparent electrode film, a substrate does not carry out heat modification. 
Example 1 and Example 3 have a higK.glass transition temperature (Tg) of a cured body as compared with 
Example 2. This is because glycerin was used as alcohol. 

[0038]As cycloaliphatic epoxy resin in an example, it is shown below. [TheHzing 14] was used. 
[Formula 14] 

0::: ^^ H a -0-C ^0^° 
It 

O . 

Measuring glass transition temperature (Tg) by the heating rate of 2 ** / min with the apparatus for 
thermomechanical analysis (TMA), light transmittance measured with the spectrophotometer. 



[Translation done.] 
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yxW7^x^y-;k 2, 4, 6-F 
(^^W^^fW ^y-^K N, N- - 

R * 

I 

R 



crif-t'^^n (5, 4, 0) »j7>r : -fe>~7. 
[0019] E33RT>^^A^iL,r« F F V 

[0 02 0] ^^V-;Ht^iLm 2-^=^ 

4 3^1/ >f S v 2 -x^;W ^ 

v7/x^- 2 - ^ >f^>;W =• %-J-)\,t£Eimvf 

[0 o 2 l ] rh^^b^5iur« v rh^yy 
v>i£M. mil MJifU>7^>fF77x^;l/ 
sKlx - F *5 Jctf N - y y >r* F 5 7 * x;t,;j< 

u- F&^a^w^n-So 

[0 02 2] 'J>M^ftiLttt, T)\s*)\,*X?j 

[0 02 3] 7W^*^7 >f >«<h Ittt, — «5S 
[ft 9] 



C O L h S£ ^ R , „ R a -fc R , 



ii^-n^n^jttc^^^ i — i 6 

•&> x hvv ^-frfrzy a y- p - f y;i/# 

x:?^>^We>ft& 0 **ir>tt—«5£ Hbi o) r 



F y ^>^a^+i/jb^X7 > v F »;-<>^;i/^x^ ^ * 

R i ^R * ^ 

R , ^R s 

(Hi, s+r, . r* . R 3 > r < *><tc/R 3 
Mibmat, vzity x^X7^i^. tr*^ 40* [0 0 2 4] *x?^>**if^ KatLt^ — aas 



*r*/y'U t:;b) ^X7 ^ >fti*©t K D + V 7 

X7 ^ ens, ★ 

R 

R ^ P=0 « 



[{tin -CT^Sft* fc(Dr*2> a 
[{bin 



(5) 



#W6-337408 



F\ i-'j7'iij^7i>m^ F&stHJF i>x 

(3 -t h-p + '>^at» *X7 ^ >5f- + "9-'C Ffti* 

©t vu^r )v*)\>**? a Fft£*#*tf 

R , 

I 

R 2-P *-R 4 • X - 



8 

* [0 02 5 AffiHiLTW. 

2D -C7Kj*n&fe©'c&£. 
[<bl2] 



-*« Ut 1 



({EL, # R , , R « , R , 

Bi*f *i - f A7x - h 

5- n - -/^Jl^X* — 9 A7"P7-f F. f l-7-n- 

X^-^Aa-^-f F, h'j-n-^WW^* 

■)A7"a7-fF, F "J -n -^^l^^-ri^l^X* 
-■)A7"Pv>f K, F *)-n-7?fl'T>))\'&X*~'5 
2^-?u-?4 F\ F 'J - n ^ ;U^>^t^ t^-"? A 

t^F 9- n - 7*3^1/* X*x -?A- o , o-v ; i^Jl'^ 
Xtfas^^x-F. F 'J -n - tf£ ^xg^U^Xtf: 
-•)A7*D7^ F\ t'-F^+X <fc Fn+io**;!/) 

( C , H ■ ) « P 4 • ( C , H 



* *: « .-jf u - h « . ) 

SKX*.^ A^7i - F> X^Jl/ F 'J 7iiWX-t^ 
•Jat'pv^K, f- F 57 x— Jl-^x^;— 7 Af F 77 
xxA/tfu- F£fc»F U^xxjI/^x^-^A F 'J7 

[0 0 2 6] *-©ffe© d >^{t;^ ttttt, fc'X y 
7x-WX7^7iP-b> l F V -n -7*?-;WsX 
7 ^ >1*-'l/7 r -f KW6n?.„ 

[0027] v>mmttMMtb-c. ntv<\x. ±ib 

20 *x*x9AiSS#ft<. 1$fcf-K7-n-7^;U*X 
*-^A-o, o -^x^l^x^ni^^x- F at 
1 3]*s»SU». 
Hfcl 3] 



-S - 



0 ) 



[0 02 8] SEfc. ±E8Sffc«Wt©IB^«B. iHMc*J 

^jgit^j i o o msswc*f l-t. o . 2 ~~ 1 oiiw.- 30 

[0 02 9] ftfe, *«WKfflC>*x>K*i'«*BliHliS*« 
— laWJC (A) ~ (D) Sft«:J:»9p]B#E 

■& i wmzftht>\ ±ih (a) ~ (D) gtia&MuEm 

ft*>ftlMMr»fl^*aL&iMrt"4 C 4. 
[ 0 0 3 0 ] ±13 ( A ) ~ ( D ) fiS»*£t»x#*S'*f 

fliffl^^SWbur^ Sgtc-rs^Sto-cBaa F 40 

7^7 7 -s«, mm. mt&mk u-)vmx, 

Xr -< > i?%$£.VJx.foM\&J$M (RIM) ft £'<R*D©J& 

[0 0 3 1 ] $fc«S*mffljSW^BI*t5«. W^tt** 
tgm-e&Ztclb. Tgtfl 5 0"C. L-< »1 8 0 *C 
fcLBtftS^firiBxtf+i'tlt^ T'l^-'k ®E«* 
*Kfi WbWfe «fc WS^blttiKoaSSrtt^StRU-CffifiS 
tilt. cn^Htt^CiKilJiSCi^ 
•5. COSTS. +#ft&g£WT&fcs!>S«©Jl<&« 

lmmWT, EF£L<tt0. 5 mm*?irOffiffl*5Blte 50 



[0032] ±e>iKA«^»?-ffittuisK« > «iaas 

[0 0 3 3] ftfc. *^HJ(C*jC»-C»«CDjgHJt±<b(ife( 
TKS«3n5«t?*S„ #7fc*«lt©ilJ5eK:<i: «J . W 
$ 0 . 4 mm©li(Ctel,>t, 6 0 0 nm©i&g©7fci§ 
W#6 0%ai, »*U<«8 0%J£l±*t^„ 

[0 0 34] 

iift-ctco, ©2££#ft<> </mm-c. m-&wn<D 

x^+i/^ng^t^^^ci^r^so-c, coDW^fc 
fc. *^bjccj: of#en/cSHJx^+->#}Bi»«»ss 

w^<Dt}^xwm>m^tmm(Dwmtiinhti. #5x 

m&omikmm&J-lcttMLX . &6 0%©gS'ffc!!> < --C 

i^cx^+i^Bgffl^«uiB(Djp< m&gktKm+m® 



C6) 



[0 03 5] 

csi i d ic^LtcmsvmimzMicmiL, 1 9 0 *c 

t3 0M, H&S?-fb£m\ il^O. 4mm©i£Jli?7n 
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10 

[0 0 3 6 ] g/c, lb®tM<Dmf&<m& . CO, ©f£?S£ 
ecsrccgMt 1 2 0*CJi<T-c^t3 

< £ 6 3 WST* -> fc. 
[0 0 3 7 ] 
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1 0 0 
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1 0 0 
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1 8 5 


1 7 5 
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D 0 0 DID 

J? *> 0 . 4mm 
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g s 





1 1 ~ 3 (Dm^titcmmmmmmt 1 d u 

[0 03 8] ■*fc«W«t|'©flBaWi#+ VWIBi It 



[-ft 1 4] 
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-o-c 

It 
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J&fe*7X^ag (Tg)H> (TM 
A ) tevfc •) JfMilK 2 'C/m i n rflf£L . 3ftiii*&;fr 



